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(2) 



mn 2 () 0 3 - 6 1 6 4 2 



t. 

mt. 20 

SJ^;^;fl^SBT-«/4ic L fc c i: -r -5 m^m i X 

Bo 

fj»x.^c t^cj; MtB5=--V>'^^rt'?3|fild?^tg«1%^Su 
\ y>%'A-fi^ b ii^ nJtlfc L fc c i: m i: t S ffl^R 

I .fLiiffic^jaiii'ti • r^itfeifi-r^friijiff 

[0 0 0 I ] 



CO 0 0 2] 

ft L . ^ £D -e«^tg«-r § i: v ^ ^ 7a ji nr V ^ 

5o WIS. ffl^«tg«fS4'tc?¥3fittft8ti:BA^n^A\ ^ 
[0 0 0 3] 

nmrn.. fiKsicii. ss. -^fb^mss. mm 

^li»^fi^tDi3MtRtffi!cft^ffiji^-ti:S t fete. 

[0 0 0 4] ^LT, Kaia. ffl^«±im. figfitca. m. 

i:3b^'iJ.STfeaA^. »l)^^f4^t i:fe^cE!J6<J^^^:&^t5liffl3■r 
[0 0 0 5] *?§BIti:. BfTM©-^!^?! fS;^^ 
[0 0 0 6] 

^S«it% (V h 'J X 3 2 , l:f?«f* 3 2 A . 3 2 1!) t. 

.tx- i? r, (i) i:, cc/jicJj^s'i; rH^'<w/.";ei--r<iriu,L''ji 

- - 'JH »J Lc.; )J 4'.«'rf9c. iiij.iLl'J I - > -M ') li; -ij ^ ^ 
(.-t*;i.il(c:?-<i-^j:|ii)ffll m f;i/ijfMi^t!:'i;'r' r, 0 . c 0 > .L^'ifrfi 
X . Ill), it ' m{'im'"ii- 'Jlix :j I ;■• I - , .j)^ (; I,;-, .'jA-iWfKi i?- 



(3) 



^imi 2 0 0 3- 61642 



3 

[0 0 0 7] ip^. -T-^'yjmicmm'^nrzW.ismmc 
j-s/: 1 ^^tf}\'D'M'o mm''^^ >^ ^ 

mmc i±wmiiZ'i:-^&j:itm\mmm-f}m '> ^ n « ot\ m 

CO 0 0 8] ^mmcDmm • mmmmmm^t. ±g«ffi 
(2 4) ^mM-^-it^^^y/^ imm^^>^^8) 
c<D=^'^y/^zmism^ by ^7.32. m«f*3 2 
A, 3 2B) tti.icwm-^tL^imi±mm (.mmy- 
hzz) ccDwmmm^fYLrmtmmmmzm 

m^m mmmmso. so) t^m^. mmmm^ 
[0 0 0 9] tc?>r\ mismmzmmiizmti^im 

c CD J; -5 ^fWISSWteW L. f'Gtl^^tt-'^mm^ L fc 
[0 0 10] *%H;3yj«di • ttSiEl^■^«KR^c^5l.^T, m 

m^fm^.mi («exhb-y^-v3 8) t*. mmm 

Liim. fJiJvU^t^ -<la^H^»i1■:,'■fl:Wi-:lU0^.J•a/;:^iM 

■\'\-.mz\mi fi^^.mw a- -li ;i li.f. -f ■\' > NiM'-";9t'Jv",i'tr');- 



[0 0 1 1] ^minmm-m^it'm^rdcts^.^r. m 

10 \/^o 

[0 0 12] :$immmm • mmmmmmiz^h^r. m 
m^^mz^^i^Mvm mw^z 3) tcrfiMRfft-e^ 

1 1 tc^jMf c A's-t:- ^ s t i: fc, ^committm 

[0 0 13] :^mmmm • ffl«i±g«s«tct5i/^T, m 
iB^-v y^'^mm-^rirz.mm^m=i.- h co— gi5x«^ 

m^mm^ + Bjig 1 1 fc c i: ^mm 1 1 

[0 0 14] i^mm<Dmm • mm^mmm^zi^^^x. m 
mmmmit. ->-htt, mmy.\.t^mzmm.-^t\.x\.^ 

[0 0 15] :^'jm\(DmM- mmimmmzm-'r. m 

ffymmt. m^i£. mm^Ji^itmmzmi^a'^nrz::!'^- 
¥yh'iirj::§,m.m^^'m^)i^tsctiz^io. mmmom 

[00 1 6 ] 

m^mM LT.^iait.pji-rs,, 
[0 0 1 7] m 1 rs\,^Lmv>ii.^im\omifd ■ iiii'Wiis 

S[itf>«bt . |3<[ 2 1 « T T-- T T^^rrffi, N 3 {±)rf5ft3. - 

•vb«li;.£. t5<l4t±ti^«v-f-. W r. t±3;Hl 

Coo 1 8) zom\m ' mmtfiMmcii. KJi'oym 

50 h 2(i. i;\'iiJ.*l1: c1-J'KL:;!J!;;|j?>'/^dr/-ir£-<rj;-l-/^ 



(4) 



mM 200 3- 61642 



h 1 0tcioT§tgSMlc#l3MnrH^tcH'^^tirv^§t 

t>kic. m^^A tm^6 ta:imKi,mmi'^y/^s^ 

[0 0 2 0] Ig^^-W/^Sti. rtffilJfCRff^gCl 4. ^ 
cDliPMtcaJff^gp 1 emihl^H. P3ffJg|3l 4fJJ{c«$ 

1 8> 2 oA^fl^sg^n. ^jggpi emicammm-e^^ 

y— h 2 2 Tb^'^Bsnrv^So fjf^ffli}^- hsP i 8 . 2 

OJcti. ±g«[i]^T-feS««SS2 3®«^^^-:/2 5 20 
[002 1 ] if'ffiv— h 2 2 ^'/^ 8 nn'.B 

gp 1 6 J; ti R < . ^^mmmr^$> r . ^co -iffifjjtc 

{i1fiiSt<0S?L2 6A^^«'>- h 2 2 <Di|ti:^iPiti:-^(DF^ 

ffiTff^Sg^n^ ^M?L 2 6 {C«Jg«^-V ^/-^ 8 CO^ff^gp 
1 6{|lltCff^fig^n/clSI^#IST-^.i.«i(£Dfl^lh^eP2 8 

i o TJg« i/— h 2 2 <D-i^*^ig»5^ Vv* ^ 8 lO 

fWftffiv'- h 2 2 Wffi4\ KP-^s ^f^TlSJWJfca/oa 
t^oDffittflcs 0*'l2'9Wtc,n. a4tc^T^-rJ:6f<:. ^ 

miy- b 2 2 «?3-SSi(c:{i, ^ftf* 3 0 iligfL 2 6 i: ^OPeS 
-^'^X/J^Vi^W^-ffM^niTc v h U ^ X 3 2 A"! 

[00 22] ^ L T. C ©tg-Kn. - <y h 2 0'gfgggf5 4 i: 

i^Si'fP 6 i: ii- -Mb^n. ^m. 3 4 tc|.'.lAi^jf>;l/ h 3 v, i 40 
o T -i- f IKBTffgtC ^ f-.nt 8 nr I ^ „ * . i,t^ 3 4 
(± tSA m-. T^S i: L TTtfiH/j i o T tS/j ^ ^ -ti- S 
'€SI X h P -v ^ -\' 3 8 •h'^m'&^^'i' h A OlC^-oXm 0 H 
ttetlTI/^S h 4 2 ««ffi3 4 >&|S<|.j^Li5:l^ 

tffHC[.'iia£-r^fci6« f-^ij-pi?.§, :&to\ ttS»3 4t±, 

iimt% 4 c j-aio mm^mm^'M t -t s ^i^, 

[0 (1 2 :'.] -.l/fiMx 1' L ■■^■/-A- 3 stt. Vj_--> f |- ', V 



{C J; S rc.;;'j%*#iaTfe ^ T. n T 4 4 «-iS«;^tg«^ 
^ y/S 8 rtoSlffi* 3 0 1 jntip]?-ttTfeS. co^Sffix 

"tamwTm^ 3 (liij^f^mii Lr[iiijffliai;''(- 5 0 ffmn^ 

[0 0 2 4] C(?5j;-5{cffifiSc-rn«\ Vl^y-f F4 6^ 
StiffiL. =174 4:?:aLT-«SI:^W4f*3 Otcftffl^ 
■ttSi:. »l4f*3 O;0^nr 4 4flJfc^|^mtP>ti, ig« 
h 2 2 ^fcttcn^-^r'^XsJ^i^v^'l^-piiSiLTI/^ 
^IfflBa^ffi^TfeSV h U yx 3 2 tfffJtf-r J; ^ n: 

i:. ig«v-h2 2ti-^(D#littti:J;f3|gtS'o c«*g 
iti> V h U 3 2 (Cir1«j>— h 2 2 ©ff^SlC J; S'JI 

wi:^. Mli£S2 3^al:Tlg*^Cit^p;5:tg«^t2 An 

So 

[0 0 2 5] -^LT. SlJ»B5 Oteti, M^lf. 0 5 
K.7T<t^^\^. ■a^XhU-yf'-\' 3 SCDy^y-l' K4 6 
Jc®Kj«ii5t^^-r i: i: ic^(Dmm^n -9 «»JffllS|3 5 

mm^5 0 1 (ct±. S!lffl#®i:LT«C P U. y^ U i: 

LTOROMstfR AMWfii;ie.n. ^mcmmvrc: 

Xf]mm5 0 2A>P.(Hlf5^ff^cD7°D^^vAK5lA^fTt) 
tl§o 2£KfflI»|5 5 0 1 iat. MttMS 0 4. jIIe 

fi^^f^-^-rsa$5Xl' ^ 5 0 6 . MiKM'^s^mt L 

- 5 1 OOffi. SM-r-^J^IStt-r^^St LT^'t.gPiB 
ItSHS 1 2. -7=— X5 1 4l?A'^®lt6rLTl^ 

Sfc. ccoiliiJtffgii'fS 0fc(iyd;!;?itjft^|3e±-r.l.?c 
^^|i''t'5 1 6AVSttP.n, J:<?:)^^feii''f5 1 6{±. yu- 
y F 4 6 tcfifK^nry i^y f 4 e h^^i^ 
tti-rsss-by-y-s is, yuy-Y F4 eicmn^mk 
m.m(Dmtii^$^t L-xmmmm 500, cnesfii 

■r^trtaMi5 5 otc^m^ns. riQs^2 3(c{±, tt-'^s 

m 2 4 ;&rl^ia6-i.t,'''f£sffl/^'^ f) 5 2 , ;9"X€rif«¥^ 2 3 
^i»i|ySHi:§^j'X9ii|X-5^.-a— y 5 f) 4 . mW^Z Aom 
fl'Sr f f -9 fci6 ift'K iff 5 5 6 tl T V •« 5 . , Jljft 

l^iS 5 5 6 (Cii, X F >i>(fi«fR f) 6 {) X-mmt^ \£ 
X h > f", (i 2 /j^i'it )- r, i I T 4-j 0 , )f X h > r. (i Z I 
Lfiti^. -fl- n fi 4 ^jMltl, tl- r> () 6 /j'lV-l, X h > T) (i 
2 L /i t , if .1 (> -1 /j'lV), -^f .'") (i (i ^j'liH t 

0 . iiJi'.L-:ii!'^)i,''^i't){*^ I o)yK\\\ij^u-^yii^'j 

[ I) 0 2 7 ] L V, t,-''fi'tiii' f) i. 0 t^i. ijll^fi rn.i: L V 



(5) 



V^yM 2 0 0 3-6 1 6 4 2 



02 fft*&Sii''i 5 8 2;^)^&02. C02 {ttMSii'''i5 8 4;^)^ 

[0 0 2 9] mmMmm^^cmz-Dri^. mm^pm^^m 
[0 0 3 0] X7^>y:/s 1 -eM»a»5 o^mimm 

tTni£. cn^coxd-^m^M. si <sz <S3 ^ t 
1 <T2 <T3 tr^o c(Dmmi-mr^s>^. m^(o 

[0 0 3 1] CtDJ:-9>5:*f4^ia^tDfg. X'^^y7°S2-e 

It L. 5 0 4 t^aeS^A^Tb ti^ i: t 

a;^v>'7'5 0 Hfff^JJ^^o 
[0 0 3 2] ^LT. XT^^y^S 4'e(^, t^iSv- h 2 

^A^SA^^w^-r^c:, co«a^. VU/YK4 6tcj?S!n 

[ 0 0 3 3] T I m^m^ ^t. X -y y S 7 

f f L . y y ^ F 4 6 S 2 IC fr! f ^ Mikfj^W 

hU^n. X-r^y7\S 8Ccf?f rT^ X-r-^y T S 8 Tii. 

I >i-:iirrtCi.i:X7-'v-7 s X-r-yv S i) V 

- fjH^M:^' -.1: V , X -r '7 -/ S 7 . S 8 ) VLl.H|'/y^ f J I 
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[0 0 3 4] I^KTz tf^m^^^t. X-r^y^^'S I 0 

mi^^n. XT^^y^S 1 McWfj^^o Xv^^y7°S 1 1 

fis';6^^W^4ia*tcti:X7='^y7'S 1 2\cWa^^u XT^^yT" 
S 1 2-e«. ^P^T3 A^MLfcAv§A^A'^W5£^tl. « 
M^fg^Ts m^m^^'^'^\ XT-'y7\S 10. S 1 10 

[0 0 3 5] Bfr^T3 i^^SiS-rS^. Xx>y:/S 1 3\Z 

10 ^ffLT*§7*^<:6^tf fcnfct*. X-r^y^S 1 4Kmr 
L. MIcX-Y^y^S 0 6;6^0 F F Iz^r^-Dtzti^^t^^n^ 
0 F Ftc^fTt-^ST. X-T-^y^S 1 0 — S 1 3(D 

[0 0 3 6] ffllteX-Y^-^S 0 6 A'^^O F FtcS:^^. X 
^y :/ S 1 5 Kmf V U7 -Y K 4 6 ^?:)aiK^?ih. S 

[Q 0 3 7] ^fc. Xt-v^S 5. Xr-^y^S 8XtiX 

T^^yT's 1 i-T?s^gB5 1 Bizmn^mmhrcm^ic 

20 ti. X-^^yys 1 e^c^ff b. VUX-r F4 6^tD«?^ 

^gp 5 0 4 KW^m^s^m^^T^ tt^K. mmy^- 

5 1 O^PS®^^. im;&;vXcir^o 
[0 0 3 8] ^tC. lao^&l/^bUl 4 l^:$:mMo:>mm ' 

mmmmmmcom 2 iis6^j*^> b. m 9 ^i:s«aL - ^y f 

Rtimmm(Dmf^. mi oim9(Dx -xnmm. m 1 
ii±m9<Dx\-xmw\m. mi 2ti±g«v— f. 01 3 

^i±g«:x-^yF. Ell 4ti*0ffilSgcD«^X;^,^.b. Hi 

nfitij^a t m-^^K i±m-^^^H b t * s o 
30 [0 0 3 9] ^(Dmmmmm • ffiijig»s«t±. m 1 

?b^^[i'LjgjS;fa^i:rtSi>— F 2 Z&tfV h U ^X 3 2 tcf^ 

F 2a)MilfPJUcflg^bfca?L5 1 ;(3^5m«v-F 2 2 lc 
gx»3Wt6nfc7":y>'3 >Xb°>F;l/5 2;&^[ttob. 
c cT)-^ :y 3 > X H > F;i/ 5 2 cD-^5Sic?M;bMffliffl/ ^ 
5 4:&/>bT)S;bl?*#STS^r^^n.x— ^ 5 6 
raws smj^i-^^fhUr^^^^a y'>^zi:rL-^ 5 6 

icti. MM* 5 somM^mm^^Mm^mti^rmm 

40 ^fl6 O^^'^J^fcc^flTl^^ , 

[0 0 4 0] trtiSS^-h 2 ZaJl'ltfiffiflllJ^Cti. m 1 2tC 
7fst-J:^^C. |.'.r/i£?^K<^bT-^-r^y:^6 Z^K^) i^lf ^::> 
nzmmi^- h 2 2 ;^nk^>ctcf^tit#cm. •f-'V ^y i7 6 2 
# lfrj(SiJ^cti:-^> 3 >X If > F;U 5 2 ;6UfX *3 f^tt h tU 
zoo-ry-y 3 > X If > F;l/ 5 2 tcti:'JJ4/jS-iJiiBllily vt^ r, 4 
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7 0 i.'.i'AiiJt^vi' h 3 6 <t -3 T/j)M«;fj^tc!rx 0 ft e 

[0 0 4 2] Ct?3SiJfflSB6 Oti. H 1 4 

h 2 2fc?lo?li3i6*o9iinStf^o^l^*ff ^ 

ton^o sfc. ±ftwsP6 0 otcii, a^9P6 0 4, m 
LTM;tff. «^7>y6 0 8. mm^m-e&^mmf 

BtsMMQ 1 2. -x— ^5?--<— X6 1 4mm&f^nr\.^ 20 

[0 0 4 3] CCOtfiZ-UmmiC^^^Z^ T'^^aX— ^ 
^■^^t. mil->-h2 2i:i:t>tcn5— y^X^Vv* 

V h U X 3 2 tctgS^-- h 2 2 (Dff <}; 5? I 

jiffi, wmmrioti. mi'Mmmtinm^cmMxmim 
[0 0 4 4] ;^ic. mz -^mmom^ • 

[0 0 4 5] mz 'Mmim^ifsi >t t . 'Mm<Dmmi,c tz 

6^nLTi,>'?££f-^y>'^8tCl|5iffLfcm. i.'^££M( H 5 0 

X 3 2 {C n L TUlllia, ffllilEtcM@^ffiM''J±^ffiffi 2 4 ^ 

[0 0 4 (i] x7- '^-7's 2 1 -viimuvm^ 

L. A ''J-t'i(i'''i fi 0 2 'Sr.liri L r iif'liAV n i.^c/j 

iKi. J-,''';i'SF;ii?''i-/i;'j-fi!-i.'L, ;r: i Ri:«-y^.:'.i"^i:!^/j\.'r-ii- 
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©^jFi (iicD*ste^jT'i±Fi =0) . mzmmi^i 
B'fii'UtM. flftii^M/'j t S3 ;b^ia>i^snTi.^§o 

i:/MiU^ti. Fi (=0) <F2 <F3 . Ti <Tz < 
T3 i: LTi^-g.A\ co^ftti -fiaj-p^ip, mw^ft 

[0 0 4 7] CcDcfc^/Sr^fit^sa^©!^:, X-7"'yyS2 2 

-eMteX'i'v^e 0 6*'«©A^nsi:, xx>f:^s2 3 

izWiiLs S-^gP6 0 4tCl±. H i 7 CD (A) IC.'jkT^ 

[0 0 4 8] ^UT. XT^-y^S 2 4 TJtiB^IIU T i 

jMLfcA^S^^^W^U BSIPjTi :6'«lijML/-cfi. X-x-y 

A->*|iJ^L. SSA^'5:^^«o-{i:t±Xv^'y:/S 2 GicWii 
t^c X7^>y^S 2 61?a. 58AF2 (Om'^^fclfr^ 
^ax-^ 5 Q^^mt^o 
[0 0 4 9] Xx^vT'S 2 CcDfti^Btra t A2 

[0 0 5 0] x'ry-fsz 9T(±. ssmitHfrtS t sz 

X-r-y 7°S 3 Otc^fft- -So Xx-y y^S 3 0TI±. 
■I fimmt^^V^ X-r-y^'S 2 5~S 2 gOMSA^'H 

1 7© (c) {c^-r J: ^ tcis^Wfcff t>n^o 

[0 0 5 1] BtR^Tz AWjflfSil. XxvT'S 3 1 

j'dflfA'i^i/^4i-a-ti:{±XT--yys 3 2tci^ff-r'So X 
T^-yT'S 3 2T'{i. 'JM:^F3 (?:>tll^^^£«-y i'f-iX- 
^SB^^lfjL. X-r-y^S 3 3Jc^f-r-r§o 
[0 0 5 2] X T- -y 7° S 3 3 triiM^^Bf Peg t as A^Jlil L 
fc7!)^S:^)^/b"!W^?tl. ft<^Btrt§tA3*lflil^S^T% 31 

[0 0 5 3] ft^BfBffffl t A3 ifUMt^t. X-r-y7°S 3 

7^>yys 3 5fcmrL. teaMHJra 1 ss 3b^■«iiL/c*^?f 

[ 0 0 5 4 ] terif?H,fi,",j t H? mmt^ x^-^-y s 

3 6 (C 1^ f r L , X -T- -y 7° S 3 6 T > lilfcU#l!l] T :i A'^IJ 

r\ x^-y^s 3 1 ~s 3 ^ami'WW l 7fj (O tc 

[ 0 0 r, 5 ] ll.'fl,",! T 1 ;'j^$^ii!5i-r-S t , X-r "/ S 3 7 {C 
ft,f r L r¥i \' M -J il)^ ifzm. X-r S 3 H icm r 
1. . ;ii!i|tAX r-v-J-i; (I (;//<() !■ !• tc.');-j/:-/j',<rA'/r1'i)-i^ 
L . () !■ !■■ U {ti I -4 'J .e - J , 1 10) (in ( J .] ; t ,J; -J 
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[0 0 5 6] illEX-f -yf^6 0 Gti^OV Vt,C^^t^ X 
■7^-y7"S 3 9tc^fTL, r-:7^=LJi—^ 5 6 ©SKiOMv 

[0 0 5 7] -^fc. X-r-y^S 2 5XaXx>y7°S 3 1 

S4 0{c^ffL. T^'^ioi— ^ 5 6(D|glJ]^{f.tf:-r§ 
tti^ic. Xv-y-fS 4 licl^ffL. a^g|36 0 4Jca 

[0058] ccDXv J; ^ . m 1 gtiiSM |, m 

[0 0 5 9] i^tc. HI 8 ti. ttlil^zi^y h 2 <Dir)M^ 

^ L- T 1/ ^ ?. o an 1 'ji^fiteMxtijri 2 -i^siMT^ L/ctff a^i 

n-y h 2*;lV^T^g«A^|«7L/c^t. m«3.--y h 2 

ig«3.->y N 2*St5b^'jT«^g^a-y2 5tcW 
^^ISfcLTlfy^n-y 1 0 0;^t?3-y ^7/^;!/:/ 1 0 
2*^ffit)#tte.ns c:n?.tf>^n>y>> 1 0 O&tfn-y 

1 0 2 £Dffl±Mil^fT;^{±\ yY2^ 30 

ffflSSS 2 3 ?> T^ § i: 1 1> t^iilffig^i' V/^ 8 

[0 0 6 0] Sfc. h 2ti. *-h^U-y 

5i:t*^T'tSo u®*SiMT'{i, «S^^-y2 5^ 

P^±-r§^Si:LTt°:^5^3-y ^ 1 0 0. 

1 0 2^ffll.^TV^;l,;0^\ ftiiOfflihWS^ffll^Tt 

[0 0 6 1 ] m\ 1 9 t±. ^:fgHJl««'d! • ^KliWii^ 40 

1|irfflf^]0)i*«aL--y h 2c7)-gir>C(i_%g|5fcif?lf--v://^ 

8 \H^mux 5 2 0 Tb^as a 4 fttfr^^fsa? 

8 |Ajc/)V h U ^ X 3 2 r-fftt LTi^) C 

C I) :/; / ^ n 2 2 jn, C yjC (• I) ii y -v f) 2 2 

^n, lW^f'*J^'j;-l'!sir'f 5 2 (i A. -i n-;:. .L" .h t ic . 

i-Sj,',''!- r. 2 « (-rii-.i-:t,'/fiiL- L v'jiix r,^ iVL tij-.lV.i;'; 

5 2 H Vf.J:. ■=e-i/)IWH''*/j>i"--' 1- 0 '7 X U c/r4<f.iVlf;.1i- 50 
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urjUM-rtitf , V h u X 3 2 (7:)tf^5ri. 

^ h 2 l^cQSMtC J: ^SgtMam 2 «Sgf?iJcDlfflaS • fflif 

[0 0 6 2] K12 0-0 2 3a. ?#g«1?5ltDffficD 

h 2 2%fSt/^Tlg«J*i:LfcA\ 0 2OCD 
(A) fC^'rJ;3(c. Vh';^X3 2{Cfigtti*:3 O^ffiJ 
D fttt § i: ^ t (c. |,'.i4iJll ffjm 2 6 ^ffM L T i 
<. Sfc. E12 0O (R) tc,j^-ri-5Jc. vh';i7X3 
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DETAILED DESCRIPTION 



PROBLEM TO BE SOLVED: To provide a ceU and tissue 
cultxiring device capable of imparting a desired tensile 
strength to the cultured cells or tissues as a physical 
stimulation fcr aiming at their growth acceleration. 
SOLUTION- This cell and tissue cultiiring device is 
eqtiipped with a chamber (a culturing chamber 8) for 
circulating a culturing hquid (24), a cultured material (a 
|matrix 32) installed in the chamber and cultured, a 
^stress" generation means (an electromagnetic stretcher 38, 
an actuator 56) effecting a tensile stress to the cultured 
material JBrom the outside of the chamber, a controlling 
means (controlling devices 50, 60) for cutting on and o^ 
and gradually increasing or gradually decreasing the 
tensile stress generated in the stress-generating means, 
etc. By extending and contracting with the addition and 
release of the stress, it is possible to impart the cultured 
material the physical stimulation necessary for its growth. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If this invention relates to the ceU and tissue cultm'e equipment used for the 
cell adapting tissue engineering (systems engineering), tissue culture, etc. and it states to a detail 
more, m case it Cannes out explantatioii of the cell of living bodies, siu^h as the body, and the 
organization, it makes a cell and the nictriholism of an organization discovci' eftlcncMitly, i\n(\ relates tn 



the cell and tissue culture equipment which gives physical irritation required for the prolongation of 

life of a cell, differentiation, and promotion to a culture-ed. 

[0002] 

[Description of the Prior Art] Conventionally, the temperature in an incubator (culture warehouse), 
humidity, carbon dioxide levels, and an oxygen density are maintained on suitable conditions, and the 
method of cultivating a cell in it is taken by the cell of hving bodies, such as the body, and the approach 
of carrying out explantation of the organization. A cell and an organization plant a cell and an 
organization in the matter (a "matrix" is only called below) which fixes to the inside of the gel into 
which it was placed by the suspension condition into culture medium, or the culture medium 
component went, or a firont £ace, is increased and grown up or is called a matrix or a SUKYA hold, a 
scaJSfold, support, mold, etc., and you merease and they are making it grow up. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, it is important for a cell, growth of an 
organization, and growth to give the cell which should be cultivated, and an organization physical 
irritation in addition to environmental conditions, such as temperature, humidity, carbon dioxide 
levels, and an oxygen density. In order to grow up a cell, the ceU near an organization, and an 
organization more in the hving body, such physical irritation is an indispensable element while 
promoting differentiation and growth of a cell and an organization. There is patent No. 3163533 "the 
flexible stimulus load eqtupment for cultured cells using a silicon belt" as a technique which gives 
physical irritation to a cell, growth of an organization, and growth. 

[0004] And although it is required for the static conditions of culture environments, such as 
temperature, humidity, carbon dioxide levels, and an oxygen density, to weight the dynamic conditions 
of physical irritation, controlhng dynamic conditions with static conditions has a possibility of making 
cause elements, such as invasion of saprophytic bacteria, increasing in a cell, growtli of an 
organization, and growth while a control gestalt is comphcated. It is an important technical problem to 
protect a culture-ed fi:om saprophytic-bacteria contamination. 

[0005] Then, by making a desired tensile stress into physical irritation, this invention is given to 
cultures^ed, such as a cell and an organization, and makes it a technical problem to offer the ceU and 
tissue culture equipment which can aim at the promotion of culture. 
[0006] 

[Means for Solving the Problem] The chamber which the ceU and tissue ctdture equipment of this 
invention make drcxdate through culture medium (24) (culture chamber 8), The culture-ed which is 
installed in this chamber and cultivated (a matrix 32, culture objects 32A and 32B), A stress 
generating means to make a tensile sti^ess act on this ctdture-ed h'om from outside said chamber 
(electromagnetism a stretcher 38, an actuator 56), While making intermittent the tensile stress which 
is equipped with the control means (control units 50 and 60) made to increase gradually or dwindle 
the magnitude of intermittence and said tensile stress for said tensile stress generated for this stress 
generating means, and is appHed to said culture-ed It is characterized by making it possible to 
increase gradually or dwindle the stress with the passage of time. 

[0007] That is, the tensde stress which generated the stress generatmg means is apphed to the 
culture-ed installed in the chamber fix)m the outfade of a chamber. And the gestalt of the stress is 
controlled by the control means by intermittence, gradual increase, or the gradual decrease condition. 
Consequently, a cultm^e-ed is expanded and contracted by being shrunken at the time of discharge of 
elongation and a tensile stress at the time of uupression of a tensile stress. For example, since the end 
side of a culture-ed can be fixed in a chamber, a culttn^e ed can be made t^o exi^and and contract by 
making tension act on that other vm] sidc^ at discontinuity, and th(^ tensile str(*ss ac^crordin^ to this 
telescopic motion and thv magnitude of that tension, intermittence, etc. is giviMi to a culture-ed, 



consequently physical iiiitation required for growth is given to a culture-ed, culture creation of the 
tough oi^anizations, such as a hgaxaent, can be carried out. In this case, the generating means of 
mechanical power, such as cylinder equipment, can be used for the generating means of a tensile 

stress. 

[0008] The chamber which the cell and tissue culture equipment of this invention make circulate 
through culture medium (24) (culture chamber 8), The elasticity member installed in this chamber 
with a cultiire-ed matrix 32, culture objects 32A and 32B) (culture sheet 22), A stress generating 
means to make a tensile stress act on said c\iltwe"ed from from outside said chamber thi'ough this 
elasticity member (electromagnetism a stretcher 38, an actuator 56), While making intennittent the 
tensile stress which is equipped with the control means (control \inits 50 and 60) made to increase 
gradually or dwindle the magnitude of intermittence and said tensile stress for said tensile stress 
generated for this stress generating means, and is applied to said culture-ed It is characterized by 
making it possible to increase gradually or dwindle the stress with the passage of time. 
[0009] By the way, it is important for making tension act on a culture-ed directly to prevent damage 
and plasmotomy fiJIy in consideration of growth of a culture-ed. Then, if a culture-ed is made to 
adhere to an elasticity member, a culture-ed will be protected by the elasticity member and telescopic 
motion of it wiU be attained with an elasticity member. If the stress which the stress generating 
means generated is appHed and it is made to expand and contract to such an elasticity member, the 
tensile stress according to the telescopic motion can be made to act on a culture-ed. If this tensile 
stress is made to act and a culture-ed is cultivated, the cells and organizations which have received the 
tensile stress continuously, such as a tendon and a Hgament, are realizable. For example, the end side 
of the elasticity member which planted the culture-ed in the chamber can be fixed, it can be made to 
be able to expand and contract by making tension act on tha;t other end side at discontinuity, and the 
tensile stress according to this telescopic motion and the magnitude of that tension, intermittence, etc. 
can be given to a culture-ed. 

[00 10] In the cell and tissue culture equipment of this invention, said stress generating means 
(electromagnetism stretcher 38) is characterized by constituting from an electromagnetic-force 
generator which makes magnetism act on the magnetic substance (30) attached in said culture-ed or 
said elasticity member. That is, if electromagnetic force is made to act on the magnetic substance 
attached in the culture-ed or the elasticity member, electromagnetic force can give a tensile stress 
reqiiired for the culture ed in a chamber from the outside of a chamber to a culture-ed or an elasticity 
member. In this case, since a tensile stress can be given to a culture-ed non-contact and indirectly from 
the exterior of a chamber, a cultin'e-ed can be protected from contamination of saprophytic bacteria etc. 
[0011] In the cell and tissue culture equipment of this invention, it is characterized by using the 
sihcone rubber sheet for said elasticity member. That is, a sihcone rubber sheet does not pollute a 
culture-ed while equipping a culture-ed with elasticity required to give a tensQe stress as physical 
irritation. 

[0012] In the cell and tissue cultm-e equipment of this invention, the cidture unit (2) in which said 
chamber was formed is characterized by the removable thing in the cultm-e circuit (circuit 23) which 
circulates said culture medium. That is, since the seahng-ization becomes easy while a cultixre-ed is 
transportable with a culture unit, a culture-ed can be protected fix)m contamination of saprophytic 

bacteria etc. 

[0013] In the cell and tissue culture equipment of this invention, whUe CRiirying out the rarefaction of a 
part or aU of said culture unit in which said chamber was formed, it is characterized hy enabhng the 
outside of said chamber to photogi^aphy of said culture-ed in said chambei' by having a photogi^aphy 
means (C(T) aimera 522). That is, a cultiu'e condition can hi* supenised easily, without l)ein^ able to 
photo the culture-ed under culture and distuibing the culture environment in a chambcu*. The 



photography or image data serves as data with important growth of a culture"ed and growth. 
[0014] In the cell and tissue culture equipment of this invention, said culture-ed is characterized by 
being formed the shape of a sheet, tubed, or in the shape of a column. That is, a culture-ed is cultivated 
the shape of a sheet, tubed, or in the shape of a column as a gestalt corresponding to the part of the 
bodies which should be restored, such as a ligament. 

[0015] In the cell and tissue culture equipment of this invention, said culture-ed is characterized by 
having Imit the organism of the shape of fibrous or a string, and having elasticity. That is, by knitting 
the organism which consists of a coUagen formed the organism of the shape of fibrous or a string, for 
example, fibrous, and in the shape of a string, the suitable elasticity and the tough nature for an 
organism before growth can be made to be able to hold, and tough organizations, such as a ligament, 
can be cxiltivated. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to an example. 

[0017] drawing 1 thru/or drawing 6 - the 1st example of the cell and tissue cultiire equipment of this 
invention being shown - drawing 1 - in the configuration of a culture unit and a mechanical 
component, and drawing 2 , a culture sheet and drawing 5 show a control imit, and, as for the II-II line 
cross section of drawing 1 , and drawing 3 , drawing 6 shows the culture environment, as for the 
configuration of a cxilture unit, and drawing 4 . 

[0018] The culture unit 2 which forms the culture space which cultivates the culture-ed which are cells 
and organizations of a hving body, such as people, is formed in this cell and tissue culture equipment. 
This culture unit 2 is formed by the resiti ingredient metallurgy group ingredient with which matter 
which has a bad uifluence on a hvir^ body with high thermal resistance is not eluted, for example, 
fluororesin, PEEK, high heatproof grade polypropylene, sUio^ne, stainless steel, etc. 
[0019] This culture unit 2 is equipped with the container section 4 and the removable covering device 
6, and the culture chamber 8 is formed in the interior of the container section 4 sealed by the covering 
device 6 as blockaded culture space. While the covering device 6 is being fixed to the container section 
4 removable with two or more securing bolts 10 in the case of this example, between the container 
section 4 and a covering device 6, O ring 12 of the rectangle which surrounds the culture chamber 8 is 
inserted, and sufficient airtightness for the culture chamber 8 is held. In order that the container 
section 4 may enable a check of an internal culture condition, it may form a transparence part or may 
constitute it firam a transparence member. 

[0020] The culture sheet 22 which consists of a silicone rubber sheet etc. as an elasticity member 
whose culture chamber 8 the rectangle section 16 is formed inside at its circular section 14 and 
opening side, the port sections 18 and 20 for circulation are formed in -the diameter direction of the 
circular section 14 at the wall of the container section 4 at the circular section 14 side, and is a culture 
floor at the rectangle section 16 side is installed. The draft tube 25 of the circuit 23 which is a culture 
circuit is connected, and while the culture medium 24 supphed through a circuit 23 circulates through 
the inside of the culture chamber 8, it is accumulated in the port sections 18 and 20 for circulation. 
[0021] The culture sheet 22 is narrower than the rectangle section 16 of the culture chamber 8, it is a 
short rectangle configuration, two or more bores 26 are formed crosswise [ of the culture sheet 22 ] at 
fixed spacing at the end side, and two or more stop projected parts 28 which are the fixed means 
formed in the rectangle vsection 16 side of the culture chamber 8 are inserted in each bore 26. The end 
of the culture sheet 22 is being fixed to the interior of the culture chamber 8 by engagement to this 
stop projected part 28 and bore 26. A prismatic fonn is sufficient although the stop projected pari. 28 is 
formed in the shape of a cylinder in this exainple. And the ])rismatic form mai^netic substance^ 'M) is 
attached in the other end of this cailture sheet 22, i.e., that free one end, and as shown in drawing I , 



the matrix 32 formed by collagen sponge etc, between the magnetic substance 30 and a bore 26 is 
attached in the fix)nt face of the culture sheet 22. The ligament cell this matrix 32 of whose is a 
culture ed and which people should cultivate, tendon cells, a muscular cell, etc. are planted. 
[0022] And it is unified and the container section 4 and the covering device 6 of this cultm^'e unit 2 are 
attached in the base 34 removable with the securing bolt 36. moreover, the electi^omagnetism which 
makes a base 34 generate stress according to electromagnetic force as a stress generating means " the 
stretcher 38 is attached with the securing bolt 40. A securing bolt 42 is a means for fixing to the 
pedestal which does not illustrate a base 34. In addition, in order that a base 34 may enable a check of 
the culture condition iaside the container section 4, it may form a transparence part corresponding to 
the culture chamber 8, or may constitute it firom a transparence member. 

[0023] electromagnetism - a stretcher 38 is a stress generatii^ means by the electromagnetic force 
which wound the solenoid 46 around the core 44 formed by the ferrite etc., and makes the end of a core 
44 have countered the magnetic substance 30 in the culture chamber 8 this electromagnetism " the 
control unit 50 is connected to the solenoid 46 of a stretcher 38 considering the drive current as a 
control means which performs a sink, its discharge, etc. 

[0024] Thus, if are constituted, and a solenoid 46 will be excited and electromagnetic force will be 
made to act on the magnetic substance 30 through a core 44, it is drawn by the magnetic substance 30 
to a core 44 side, and tension can be made to act so that the matrix 32 which is the cell and 
oi^anization which are increased within coUagen sponge with the culture sheet 22 may be extended. If 
the electromagnetic force is canceled, the culture sheet 22 will be shrunken by the elasticity. 
Consequently, the tensile stress by telescopic motion and its return force of the culttire sheet 22 can be 
made to act on a matrix 32. At this time, hquid sending of the culture medium 24 required for culture 
£uid drculatioii are performed through a drcuit 23, and growth of a cell or an organization is promoted. 
[0025] and it is shown in a control device 50 at drawing 5 - as electromagnetism " while passing a 
drive current to the solenoid 46 of a stretcher 38, the main control section 501 which performs drive 
control besides the current control section 500 which performs that control, and control of this current 
control section 500, a display control, etc. is formed, and program control for setting up a tension 
pattern etc- is performed* The main control section 501 is eqmpped with CPU bs a processing means, 
ROM, RAM as memory, etc., and a program setup of rotation conditions etc. is performed in it firom 
the input unit 502 connected outside. Moreover, external storage 512 and database 514 grade are 
prepared in the main control section 501 as a display 504, the driving switch 506 which gives train 
operation dispatching, and a means to memorize various data besides a pUdt Hght 508 and the 
waimng buzzer 510 which is an alarm means as an operation display means, moreover, the 
temperature sensor 518 which the safety device 516 which prevents abnormafity actuation is formed 
in this control unit 50, and this safety device 516 is put side by side to a solenoid 46, and detects the 
temperature rise of a solenoid 46 and the main control section 501 which prevents abnormality 
actuation as a detection means of an excessive current which flows to a solenoid 46 with the detection 
output of the current control section 500, these temperature rises, or an excessive cmrent " with, it is 
constituted. 

[0026] Moreover, this cell and tissue culture equipment are held in the culture warehouse 550 which is 
constituted as shown ia drawir^ 6 , and forms the optimal culture environment. The Uquid-»sending 
equipment 556 for performing circulation of the culture medium bag 552 which collects cidtm'e 
medium 24, the gas absorption tube 554 which makes gas absorb to a circiiit 23, and cultin-e medium 
24 is formed in the ciixuit 23. When the piston 562 which moves with the piston di'iving gear 560 is 
formed in liquid-sending equipment 556, a piston 562 marches out, open retreats [ a valve 564 ] and 
close and a piston 562 retreat [ a valve 5()() 1, a valve 5(11 seives as cl()s(\ a valvt* 5(56 selves as open, 
and sending out of the cultun^ medium 24 of the specifu^d quantity is performed. 



[0027] And the culture warehouse 550 is N2 while having humidification equipment 576 and a 
temperature sensor 578 as a means to set up a fen 574 and desired h\amidity as a heater 572 and a 
ventilation means as a heating means. A feeder 580 to N2, and 02 A feeder 582 to 02 and G02 A 
feeder 584 to C02 It is supphed and the cell and the optimal culture enviironment for growth and 
growth of an organization are formed. 

[0028] Next, it explains with reference to the flow chart which shows the cultiire processing using the 
cell and tissue culture equipment of the 1st example to drawing 7 and drawing 8 . In drawir^ 7 and 
drawing 8 , A and B show the connector between flow charts. 

[0029] After removing a covering device 6 and holding the matrix 32 which planted the cell and the 
oi^anization in the culture chamber 8 in actual culture, it insstalLs in the culture warehouse 550. After 
setting the temperature in the culture warehouse 550, humidity, a diadd-ized oxygen density, an 
oxygen density, etc. as suitable conditions, the culture mediimi 24 of the optimal flow rate for a ceU 
and an organization is suppHed to a matrix 32. 

[0030] At step SI, while setting a control unit 50 as operating state and inputting an operation 
program through an input unit 502, conditioning is performed. For example, as for an input item, step 
[ 1st ] - the 3rd step is set up supposing a culture phase etc. In the 1st step, SI and its duration for 
physical irritation, i.e., the level of a tensile stress, Tl, the 2nd step - the level of a tensile stress " S2 
and its duration T2 and the 3rd step " the level of a tensile stress " S3 and its duration T3 then, 
these size relation - SI - < - S2 - < - S3 and Tl <T2 <T3 ** - it carries out. This condition is an 
example and can set up various conditions. 

[0031] Afi:er such conditioning, if a driving switch 506 is supphed at step S2, while shifting to step S3 
and performing an operation display to a display 504, a display lamp 508 hghts up. 
[0032] And at step S4, it is level SI to the culture sheet 22. In order to make a tensile stress act, it is 
level SI to a solenoid 46. A corresponding current is added and it shifts to step S5. At step S5, in order 
to maintain the precision of a tensile stress, it judges whether abnormahties have arisen in the safety 
device 516. In this case, the value of the detection cm^rent which flows to a solenoid 46 judges whether 
it is abnormality level, and the detection temperature of a solenoid 46 judges whether it is abnormal 
temperature, and in being normal, it shifts to step S6. At step S6, it is time amoimt Tl. It is judged 
and it is duration Tl whether it passed or not. Step S4 and processing of S5 are performed until it 
passes. 

[0033] Time amount Tl If it passes, it shifts to step S7, and the current which is equivalent to level S2 
at a solenoid 46 wiU be impressed, and it wiU shift to step S8. At step S8, it judges whether 
abnormalities are in a safety device 516, and in being normal, it shifts to step S9. At step S9, it is time 
amount T2. It is judged and it is duration T2 whether it passed or not. Processing of steps S7 and S8 is 
performed until it passes. 

[0034] Time amount T2 When it passes, it shifts to step SIO and is level S3 to a solenoid 46. A 
corresponding current is impressed and it shifts to step Sll. At step Sll, it judges whether 

abnormahties are in a safety device 516, and in being normal, it shifts to step S12. At step S12, it is 
time amount T3. It is judged and it is duration T3 whether it passed or not. Processing of steps SIO 
and Sll is performed until it passes. 

[0035] Time amount T3 Processing of steps S10-S13 is performed until it shifts to step S14, and judges 
whether the driving switch 506 was turned off and shifts to OFF, after shifting t« step S13 and 
performing a tennination display, if it passed. 

[0036] If a driving switch 506 is tmnied off, it wiU shift to step S15, discharge of an excitation halt of a 
solenoid 46, an operation disjDlay, and a tennination display will be perfonned, and a culture pmgi'am 

wO] be completed - 

10037] Moreover, when abnoj-niaUties bec( mu^ clear to a safi^ty de\ice 5U) at ste]^ S5, step S8, or ste]) 



Sll, while shifting to step Sl6 and suspending the current supply som-ce to a solenoid 46, it shifts to 
step S17, and while displaying an alarm display on a display 504, singing of the warning bvizzer 510 is 

carried out, and it notifies of abnormalities. 

[0038] next, drawing 9 thru/or drawing 14 - the 2nd example of the cell and tissue culture equipment 
of this invention - being shown " drawing 9 - as for X-X-ray cross section of drawing 9 , and drawing 
11 , a culture sheet and drawing 13 show a culture unit, drawii^ 14 shows the configuration of a 
control unit, and the XI-XI line cross section of drawing 9 and drawing 12 have given [ the 
configuration of a culture unit and a mechanical component, and drawing 10 ] the same sign to the 
same part as the 1st example. 

[0039] The cell and tissue culture equipment of this example are replaced with the solenoid 46 of the 
1st example, and it is made to make direct stress act on the culture sheet 22 and a matrix 32 from the 
exterior of the culture chamber 8. In this case, the tension spindle 52 attached in the culture sheet 22 
firom the bore 51 formed in the side"attachment-wall side of the cultvire unit 2 is pulled out, and the 
driviag shaft 58 of the actuator 56 which is a sttress genei^ting means is attached in the end of this 
tension spindle 52 through the spring 54 for tension control. The control unit 60 is connected to the 
actuator 56 as a control means which controls the attitude of a driving shaft 58. 

[0040] As shown in drawing 12 , a chuck 62 is attached as a fixed means, the culture sheet 22 is held 
tabular, the tension spindle 52 is attached in the tooth-back side of a chuck 62, and the bore 64 for 
attaching the spring 54 for tension control is formed in this tension spindle 52 at firee one end of the 
culture sheet 22. 

[0041] And O ring 66 is attached in the bore 51 formed in the side attachment-waU section of the 
container section 4 of the culture unit 2 as an airtight maintenance means of the tension spindle 52 
and the culture unit 2, and the lock out plate 68 is attached in the lateral portion of the culture unit 2 
as a means to hold this O ring 66 to the culture unit 2 side. The culture unit 2 is attached in a pedestal 
70 removable with a securing bolt 36, and the control unit 60 is formed in the actuator 56 as a means 
to perform drive control of an actuator 56, growth, the monitor of growth, etc. 

[0042] This control urdt 60 is constituted as shown in drawing 14 . That is, drive control of the 
actuators 56, such as a cylinder which performs impression and its discharge of a tensile stress on the 
culture sheet 22 by moving, is performed, and also the main control section 600 which performs a 
display control etc. is fonned, and program control for setting up a tension pattern etc. is performed. 
The main control section 600 is equipped with CPU as a processing means, ROM, RAM as memory, 
etc., and a program setup of rotation conditions etc. is performed in it fix)m the input unit 602 
connected outside. Moreover, external storage 612 and database 614 grade are prepared in the main 
control section 600 as a display 604, the driving switch 606 which gives train operation dispatching, 
and a means to memorize various data besides a pilot light 608 and the warning buzzer 610 which is 
an alarm means as an operation display means. Moreover, the Safety device 616 which prevents the 
abnormahty actuation is put side by side to the actuator 56. 

[0043] If tension can be made to act so that the matrix 32 which is the ceU and the organization which 
are increased within coUagen sponge with the culture sheet 22 may be extended, if an actuator 56 is 
driven and tension is made to act on the tension spindle 52 and that drive is canceled, the culture 
sheet 22 can make the tensile stress hy telescopic motion and its return force of the cultm-e sheet 22 
act on a matrix 32 in this 2nd example, as a result of being shrunken by that elasticit>; And Uquid 
sending of the cvilture medium 24 required for culture and circulation are peribrmed through a cii'cuit 
23, and growth of a cell or an (organization is promoted Hke the 1st example. 

[0044] Next, it explains with reference to the timing chart which shows the cultui'e processing using 
the ceU and tissue culture equipment of th(^ 2nd example to the^ flow chait shown in drawinj^ 15 and 
drawing 16 , and di*awing 17 . In drawing 15 and drawing !(> , C and 1) show the connector between 



flow charts. 

[0045] Also in the 2nd example, after removing a covering device 6 and holding the matrix 32 which 
planted the cell and the organization in the cultxire chamber 8 in actual cxiltnre, it installs in the 
cultm-e warehouse 550. After setting the temperatm^e in the cultui^e warehouse 550, humidity, a 
diacid-ized oxygen density, an oxygen density, etc. as suitable conditions, it is the same as that of the 
1st example to supply the culture medium 24 of the optimal flow rate for a cell and an organization to 
a matrix 32. 

[0046] At step S21, while setting a control unit 60 as operating state and inputting an operation 
program through an input unit 602, conditioning is performed. For example, as for an input item, step 
[ 1st ] - the 3rd step is set up supposing a culture phase etc. The 1st step is duration Tl. It carries out. 
Physical irritation Fl (this example F 1 = O), Le., tension The 2nd step is duration T2. Carrying out, 
tension F2, loading time tA2, the no-load time amount tS2, and the 3rd step are duration T3. It carries 
out and tension F3, loading time tA3, and the no"load time amount tS3 are set up. These size relation 
is Fl <(zz o) F2 <F3 and Tl <T2 <T3. Although carried out, this condition is an example and can set up 
various conditions. 

[0047] After such conditioning, if a driving switch 606 is supplied at step S22, it shifts to step S23, and 
as shown in (A) of drawing 17 , while an operation display is performed, a display lamp 608 wiU hght 
up to a display 604. 

[0048] And at step S24, it is time amoxmt Tl. It judges whether it passed or not and is time amount Tl. 
After passing, it shifts to st^ S25 and judges whether abnormalities arose in the safety device 616, 
and in being normal, it shifts to step S26. At step S26, it is tension F2. Only the phase present moves 
an actuator 56. 

[0049] At step S27, it judges whether this loading time tA2 passed. That is, only loading time tA2 is 
tension F2. If impression is maintained and loading timie tA2 passes, after shifting to step S28 and 
returning an actuator 56 to a zero, it shifts to step S29. 

[0050] At step S29, when it judges whether the no"load time amount tS2 passed and the no load time 
amount tS2 passes, it shifts to step S30. At step S30, it is duration T2. It is judged and it is duration 
T2 whether it passed or not. As shown in (C) of drawing 17 , processing of steps S25-S29 is 
continuously performed, until it passes. 

[0051] Time amotmt T2 If it passes, it shifts to step S31, it judges whether abnormahties arose in the 
safety device 616, and in being normal, it wiU shift to step S32. At step S32, it is tension F3. Only the 
phase present moves an actuator 56 and shifts to step S33. 

[0052] It is tension F3 untU it is judged whether loading time tA3 passed at step S33 and loading time 
tA3 passes. The condition of having made it acting is maintained. 

[0053] If loading time tA3 passes, it shifts to step S34, and an actuator 56 will be returned to a zero, 
and it will shift to step S35, and will judge whether the no-load time amoxmt tS3 passed. 
[0054] When the no-load time amoimt tS3 passes, it shifts to step S36 and is duration T3 at step S36. 
It is judged and it is duration T3 whether it passed or not. As shown in (C) of drawing 17 , processing 
of steps S31-S35 is continuously performed, until it passes. 

[0055] Time amount T3 If it passed, after shifting to step S37 and performing a tennination display, it 
shifts to step S38, and as it is shown in (B) of drawing 17 whether the driving switch 606 was turned 
off* untU it judges and shifts to OFF, a termination disi)lay hghts up. 

[0056] If a driving switch 606 is turned off, it will shift to step S39, discharge of a drive halt of an 
actuator 56, an operation display, and a termination display will be performed, and a culture program 
wiU be completed. 

(0057] Moreover, while displaying" the piirpori which shifted to step S-^l 1 and ahnornialities produced 
in the display 601 while shifting to ste]) S 10 and st<)pping the drive of an actuator 56, when 



abnormalities become clear to a safety device 616 at step S25 or step S31, singing of the warning 
buzzer 610 is carried out, and it notifies of abnormalities. 

[0058] Such processing can give the physical irritation by different tension according to a culture 
phase to a culture -ed like the 1st example. Although the muscles of the body, the tendon, the cartilage 
of a joint, the bone, the hgament, etc. have received the physical irritation which changes with 
movements continuously, by using the cell and tissue culture equipment of the 2nd example, they can 
realize the same physical irritation as the body, and can cultivate tough cell and organization. 
Especially, in the 2nd example, tension is changing with acceleration and moderation and the ceU and 
the organization under cultm^e have realized broad physical irritation from a pulse'stimuUis to a loose 
stimulus. 

[0059] Next, drawing 18 shows attachment and detachment of the culture unit 2, Afor culture 
completed using the culture unit 2 shown in the 1st example or the 2nd example, the culture tmit 2 
The draft tube 25 of the circuit 23 connected to the port sections 18 and 20 for circulation is blockaded. 
For example, in this example If the culture unit 2 is straddled, a pinch cock 100 and the cock bulb 102 
are attached in a draft tube 25 as a closedown means and closedown processing of these pinch cocks 
100 and the cock bulb 102 is performed While the culture unit 2 is separable from a circuit 23, the 
cxxlture chamber 8 can be held in the sealing condition, and culture mediimi 24 is not made to reveal. 
[0060] Moreover, if the culture unit 2 is sterilized by the sterilization approaches, such as an autoclave, 
ultraviolet disinfection, gamma ray sterilization^ etc., the interior can maintain an aseptic condition 
over a long period of time. Although the pinch cock 100 and the cock bulb 102 are used as a means to 
stop a draft tube 25, in this example, other closedown means may be used. 

[0061] Next, drawing 19 shows the 3rd example of the ceU and tissue culture equipment of this 
invention. In this example, the fluoroscopy wall 520 which can see through the inside of the culture 
chamber 8 to a part or all of the culture unit 2 of the 1st example is formed in a base 34 and the 
container section 4. CCD camera 522 as a photography means to photo the matrix 32 in the culture 
chamber 8 near this fluoroscopy wall 520 is installed. While the image acquired with this CCD camera 
522 is added and processed by the image processor 524 and is displayed on a graphic display device 
526, it is added to judgment eqidpment 528 as judgment information. W^th judgment equipment 528, 
the judgment of the existence of growth, a growth condition, and saprophytic-bacteria g^rowth 
(contamination) is performed by discoloration, a configuration, etc. of a matrix 32 from the image, and 
the judgment result is added to the main control section 501. namely, " if the situation of the matrix 
32 in the culture chamber 8 is regarded as image information and it observes through the imagie 
information " growth, growth situation, and growth step of a matrix 32 " vision - with, it can grasp 
exactly and the exact measures according to the situation can be taken. The monitor by the 
fluoroscopy in such a culture unit 2 is appHcable similarly in the cell and tissue culture equipment of 
the 2nd example. 

[0062] Next, drawing 20 - drawing 23 show other examples of a culture-ed. In the 1st example and the 
2nd example, as shown in (A) of drawing 20 , while attaching the magnetic substance 30 in a matrix 
32, as the bore 26 for immobilization may be formed and it is shown in (B) of drawing 20 , a chuck 62 
and TENSHONSUPINDORU 52 may be attached in a matrix 32, and it is not necessaiy to 
necessarily use the culture sheet 22 for a culture-ed, although considered as the culture floor using the 
culture sheet 22. 

[0063] Moreover, as shown in (A) of drawing 2 1 , cultui-e object 32A with the flexibility which knit the 
organism of the shape of fibrous or a string which consists of a collagen etc. as a culture-ed Hke rib 
stitch ** or stockinet, and fbnned it may be used. A hore 26 is formed in the fixed -end side of this 
culture object the chuck ()2 equipped with the tension s|)ind]e 52 is attach(Hl in that free one end, 
and it may be made to perform tension gi ant and discharge similarly. Also in the ttulture which do(^s 



not use such a culture sheet 22, as shown in (B) of drawing 21 , sheet-like a cultxire-ed is realizable. 
Moreover, it replaces with a chuck 62 and the tension spindle 52, and the magnetic substance 30 is 
attached in free one end of culture object 32A, and magnetism is made to act on this magnetic 
substance 30, and you may make it give a tensile stress to cultm^e object 32A like the 1st example. 
[0064] Moreover, as shown in (A) of drawing 22 , and (B), the organism of the shape of fibrous or a 
string which consists of a collagen etc. as a culture-ed is knit to plate-Uke, and culture object 32B with 
the flexibility which involved it in tubed or in the shape of a column, and formed it may be used, in this 
case, the fixed part 72 w^hich projected that end side in the wall section of the cultm-e tmit 2 " fixiag " 
that free one end " the magnetic substance 30 " attaching - electromagnetism " if tension grant and 
its discharge are repeated usiag a stretcher 38 and the physical irritation corresponding to the 
momentum of the body is given, the cxilture-ed of the shape of tubed or a column can be obtained. 
Moreover, when such tubed culture object 32B is used, it may be filled up with collagen sponge etc. as 
a matrix 32 in the centrum. 

[0065] Moreover, when culture object 32B with the flexibility which involved it in tubed or in the shape 
of a column, and formed it is used, as it knits the organism of the shape of fibrous or a string which 
consists of a collagen etc. as a culture-ed to plate-like, and it is shown in G\) of drawing 23 As it fixes 
using the feistener 74 which projected the end side in the wall section of the culture unit 2, the tension 
i^indle 52 is attached in the free one end and it is shown in drawing 9 and drawing 10 If tension grant 
and its discharge may be repeated to culture object 32B using an actuator 56, the physical irritation 
corresponding to the momentum of the body may be given and it does in this way, the culture-ed of the 
shape of tubed [ which is shown in (B) of drawing 23 ] or a colunm can be obtained. And it may be filled 
up with collagen sponge etc. as a matrix 32 in the centrum of tubed ctdture object 32B like said 
exanq)le. 

[0066] In addition, although the 1st example explained the case where control by the flow chart shown 
in a cell and tissue culture equipment at drawing 7 and drawing 8 was performed May use the control 
shown in the equipment of the 1st example at drawing 15 - drawing 17 , and it sets to the equipment 
of the 1st example. For example, the 1st step is duration Tl. It carries out. Physical irritation Fl (this 
example F 1 = O), i.e., tension The 2nd step is duration T2. Carrying out, tension F2, loading time tA2, 
the no load time amoimt tS2, and the 3rd step are duration T3. It carries out and is set as tension F3, 
loading time tA3, and the no-load time amount tS3, and the same effectiveness is electable even if it 
gives tension change intermittently. 
[0067] 

[Effect of the Invention] Accordit^ to this invention, the following effectiveness is acquired as 

explained above. 

Physical irritation, such as a tensile stress, can be given to the culture-ed in a chamber by non-contact. 
For example, the cell on Hving bodies which have received the tensile stress continuously, such as a 
tendon and a ligament, and culture of an oi^anization can be performed. 

b Physical indtation, such as a tensile stress according to a growth step, can be given to a cultiu-e-ed. 
c It can become independent of a culture circuit, the cultm-e unit which holds a culture-ed can be 
separated, detached, attached and moved, and a culture-ed can be protected from contamination of 
saprophytic bacteria etc. 

d Desired physical initation can be given to a culture-ed and promotion of culture can be aimed at 
with implementation of the physical irritation corresponding to the part on a Hving body, 
e a cell and the growth step of an organization - an image - with, it can grasp exactly. 



